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(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate stripping of a 
guard ring which is caused during a chemical-mechanical 
polishing process by providing the pattern of the guard 
ring which continuously extend along the periphery of a 
substrate and in continuous contact with the surface of 
the substrate with a structure having a repeated 
bending, when viewed in the direction perpendicular to 
the substrate. 

SOLUTION: When a guard ring 40A is chemically and 
mechanically polished in the direction parallel to its 
end face 41 E, stresses exerted in the direction opposite 
to the direction of polishing is applied to the guard 
ring 40A. Stress components act on a conductor wall 
451b which extends in a zigzag pattern in the direction 
of extension. Since the length of the extension of the 
conductor wall is limited almost to Lc, stress does not 
act in the direction of extension of the guard ring over 
a long distance. The guard ring structure 40A and the 
conductor wall 451b constituting it are supported on a 
layer insulating film structure corresponding to their 
ends in the direction of the length and no defect will 
be produced in the guard ring. Thus the problem of 



damages to the guard ring pattern is avoided. 
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y > £ - > t . buIb*'- f > 2*>?£ - >£3«> 5 
mmtmmt . 

Bfri2*f- F y >^<*->w. B?tas«F«ik:)affl?:ig 

0 ii-r c t i -r 

[«*^2 ] mrta*/- F y>^*->tt, HUlSJIfiSJ 

■awfiS-hasMc n > * * h b . mi&mmmmm<D±^ 
ft. Btrte^iitt. B5ie^-Fy>^^-^->{c>ptjc;L, 
a 1 iaiR©¥agf*i£g. 

[ 3 ] luia^i*^- * - ^mimmmmmctQ 
[ ii*^5 ] HMia^<*Mtej:cxH?ia^^- * 

C u J: 0 m&L2 ft£ C £ &«Sk t ? &M >£II 2 ~~ 4 © 

£>m$-tz>m i ommmt . m&mto'-m - >%mj5fr 

~ 5 ©^ *<>-rtifr—mnffi<o¥mft%im* 
ci«*^7 ] faiaai i ©iMMB£&2©t&iKR£©n 

[ urea 8 ] m&±icmrm&m%mm-? zx.mt . 
B«iajip B ^^Miptc. MffiaffiiaiagpicfSorji^Lr 
j&at-rsm i ©i^Mt^igi, 
wriaiira^j!Stti(c. tuiam 1 ©«4i£>£i§&brMfiE-r 
& j; ^ icm 2 <Dm*Bi8.-r £x*i <t . 
mimrummm^ic: mrtajfn *j<tcj £ S2©?i^Js*^ 

SJ#*{fc:¥«*Sn&«: «fc 9 BftS 0 . ii?f aHi 1 fcj: D-'HI 2 
©rg£iStf>£#- F 'J >^'£->£ffJ*£-r-5>X?l<fc£ 
^tf ¥«&£E§©SSj§;£i£Ct*s I > r . 
H?iam2 <DSt^r^-r -2>XI1«, 3512^2 ©^fufaS 
«SnrttcfcUT)Sfi?:^0 'Mrf J; 5 tcg|?f 3 ft& c <t * 

lit ffi§s.mi<Dm&Bf&tzT.m&. imam 

1 <Dmtm izmffimmsuc ?a o r . mjmMcm&ir s <t 
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m&m i o ] Miam i o^^ff^-r-siiitt. uta 
M l ©«*smfia»«®asiJ«c?9 r . B«iam 2 com«:*t 
Ec.b rf9iaS«MF*3 -CJB ft *» <0 iE?£ *) CC»f 3*1 €» 

itmi-r-sif^s^i o©^^. t»rn*>— 3Ssai8© 

io cii^®i2] msmraimm*j&m?zj:ms.. m 
imuttcm i oymmmzmm? znimt . 8«ia^ 1 © 

tax ^>yxf-7 ^-K±tcm 2 <Dmmm*nm?z>jL 
fii^t*, mriam i ©?t^»5^-rsxfi«. Mia^i 

Mi a^ 2 ©« ^ jfM-r sx 
fi». sutax >*mis£z?msm2 <D&m 
. tuia^ 2 ©ii^itu tafg 2 ©*6^tt©TxM{c§i]ig 

20 3fc>i8~i 1 ©•!>%. ts-rti^— gt!ei£©¥2gf*£iM© 
[000 1 ] 

mtttBKmm-tztcsbic, B5ia*«±«cmria^^©^ 
30 »ti^ci^^. fr&z¥m»mm-ci*. m& 
t&$>z>tcib. luia^asa^^^ic. smzesk^ 

or//- F V > ^?f$fiSL. *^.5*^-?>Kft14*'X© 
[0 00 2] 

[&*©&'(*!] ai (a) tt. ^sw^se*©^-Fy 

>i^©— SP?rS£^br^E;AS. Sfcil (B) «0 

1 < a ) f y > ^^©ttfiK^^-r^ffiH. 0 1 

40 (A) . (B) £#J$-f£«c. ^2g(*^gl l^WeKS 

? ^©aastctt. Buta^^^g 1 1 * 

iSMbrffltf <fc F y > i/'^jt 1 2 #sff5f&;* ft 

ri>-5. 

[0 00 3] 02tJ. HI (B) ©»jfi©. S2-2' 
lilt. V ^-^FM<bB2 2&J£f£3iufcS iS«2 

i±(cBessnrteo. suia^ ^ -ju FS?ftai2 2«bu 

fas i S«2 1 *ffiCC*Jt»ri£«{|B«2 1 ASriimET 

-s. Sutas i g^XKu. gtria^ ^ -;u FK<bM2 2 *>- 

50 cfcO'J£*$(Ml?!(2 1 J;^(C. SiO, , PSG, 
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m<t7km, tfy-fs f, ««soG«o^«»tMU:fj 
ftsnmMijiMi2 3. 2 4. 2 5«tssnrfc 

0, ff)SBMN»iNR2 3*«c«WiBffi«««2 1 A£gg 
fflT43>»h»2 3Aft «f!2*W*i6«l 1 ©51- 

h«2 3A«W^O^f*ii2 3BtcJ:0^*2n. mffB 
JMntfilNR2 3±(CttME»»S2 3 BKSfvW#>o« 

2^yn>j:0ft*«ft^^->2 4A^ Buia*2f^ io 

[0004] «rK*(*'<*~>2 4 AKmSBHrattlME 
2 4 «c J; 0 aton. lulBBra*6sSHi 2 4*JC iiSulS«# 
><*->2 4A*8fflt43>^^ h«|2 4 SufE 

*i^ai i©#ja«cj&or. nwan^** h«2 

4B«W^(D2»»M2 4C*CJ:9 2B«3ft* buIBS 
RSf&IKlR 2 4 ±fc WffiiSaSftlt 2 4 C CC««W^ofB« 
WGctcra:/** FT£J:3tt: % w. WSi*^(^'J 20 
S/y3>J:?)ft4**^*->2 5A*s, SuSB^a»*il 
SI l<Dj*JS*Sfc:?a^T, Fif§2 4 B&c*t 

[0 00 5 ] MEWIc^'ir 2 5 A fcmSBJBni&HR 
2 5 «C J: 0 mJlBJir Q 1$feMM2 5 ^CCttiifflEagi* 

A^->2 5 A4Sffl«3>^^ hi2 5 BUfS 

4Btcwcc, ^aimjcist^o 3 etc, fjian 

F?g2 5 BttW^<D«#|g2 5CCC<fc93fc»<* 
4a. BufSBra«5«M2 5±^«BMlS«#ll2 5C«:mm 30 
flW^o»*6W«:tc=i>^^ h"T4J:5K:. W. WS i $> 
2>\,*tt:#VisV n > J: D ft 2 6A^ 

iB^#ft^g 1 1 ©wattcc » or. mifBr3>^^hrg 
2 5B«:»jer4J:5«:?gflESti*. Uffi3W*><*--> 
2 6 A«, t9aB»iaiA«nR2 5±CC*«StifcS i 

[0 00 6 ] B2<D*S»C <fc*i«. W£«ttS2 3 B. 
2 4 C^ctO'2 mrifl2Si*^ # ^->2 4 A. 25 

AfcJ:a f 2 6 AiftCC, m 1 (B) <DiJ— F 2 
*«fitT4. F 'J 2 4M«CitC 40 

<t0. H2^r<fc^tc)llBIBJ»«K>ra©IIHS k WtK 

9ratfi»iS2 3 tmm$&mm2 a to^mom-mc^tc 

[0 00 7 ] 

«rtt*R"rac\ setcHiEiftiifeBiiTttft-rsxe** 50 
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[0 00 8] *jfi©1f^S^P>*4li»-y-^ 

#»S*lliB?-*fc«>K:, i^^->iLtfigtS0 

>tC{£bftT£fcA 1 -*>W, £>&OteS i S^CCttAu 
iS&O F^x?*>y«cJ:S^$r-^>y#Hfir 

frztctb. ifc&mmmMmwc&mmtexu^i'Z? b 

*-;b*aaf>SJ:^ ecCuJB*aWB»o#ffi«ecJ:OiS 

(CMP) XgCCfcOgfc^U 8W2E«»*SC»tt=i> 

[0 00 9] B3tt. HI (A), (B) <Z>¥aKM 
1 HC, ^SCMPXg%tftto/c«^<oaH?-*^ 
*T. /c/a, 03 (B) &*03 (A) 0<Di£*0-C*> 
£0 S3 (A) , (B) MIBCMPXfM 

sftfc^^N 1 ozmmmmttc. mm<os^x 

03 (A) tt^Tcfc^C, 

1 0 aitfc^cDjitt-rHKsnsccDjt^&cMPx 
s*wea^- f y > 1 1 cca* 

LTfTttofcW^ S3 (B) CC^T«fc5CCCMPC!>ft 
ffl-T WSW- F «; > y«Jfi 1 2 ©StemsiK: 

[0010]H4tt, i3 (A) <D^a/n 1 0*0. 8 

5 7H^«HDafi-cHer*wfifs«:jf(y«w, ihib$ 

CC0. 8 5 7 BK/»©MrgKS 

/M 0€c#r«iBMm^ffiMiCft^«nVr. 03 

fcJ:«74££feCC#M-r&$c. ^*^M 0<O**»rtt 

[00 11] H4<t0to*S<fc5Cc. Wfif#J©ffi>f»fi 
Sa'i3 (A) , (B) i#IW5(c ( 

ccoct^cc^ i o±tcjBfiSsn/t¥?»tt3sai it 

8MB*- F V > y»5g 1 2 {i'iMRffjecWKWtt^i 



. f, 
'1 .1 



5 

j^i ovfflmmmi&ztizmm&mmi im -e© 

[0 0 1 2 ] 03 (B) ©ttStC*5t»T«. flffgfflttitu 
3B#- F 1 2©«**lSHCj£:^*S«-J-C £ 

-g-©M*ic^-rTtt £ ©ssttam ^p^a^* nr t > 
•5>4>©-c£>»). ^-©J:^&iit,»<gef{c*j^-ciHJg|*!fe^ 
b-^-ru. mUil- F y > 1 2 **CTJS:&|8JK:*tl, 

^©fflijii*^- f y > ^ tstit i 2 £WflHrt»e>3B#-r sfc 
«6. i'J^©XRI©^«:«^^^e>-r(c-ro„ *fc, 

[0013] CftfCjtfU 03 (B) <DVmxte. huI3 
y^ftfcjffrr F ') >^ 1 2 *fflW*63£J*i-* 
8i5W?aiftUfcft, *Sf*:i£2 3B. 2 

U ®.W*1!mt2>„ S/c. H5©«JSt?». iulB3> 
h?82 3 A©WSffi£J6BB£«. ffi#14£3t#-r -S 

fc*(ctW6tifcT i N«omb£&IUI:«4Mi (2 3 
B) , (cM^nrt,^. 

[0014] *CT. *JfiWtt±IB©WH*jB*Ofc. 

tf^s-ciSffl &3&*#&s« ««r -s c £ * oast/mm £ 
-rs. *^©j;«9*^^issci. iaiagptc*'- f y 

>y*Ufi«rWrS**(*«IKK:*jt»r. CMPXfl©f£ 
[0015] 

[siii*^-r€,/c<*©^is] **wt*. ±ia©a«i 
h-ra#- Fy>y/^->£. Huia**- F'j>^> 

->*tt*S»RS&iltJg£<fc9&«J. HUB//- F U > * 
*» 9 iE* C£*13« J:D. B?j*T 

[0016] ±fe«fi£«:*ic>r. aria;*/- f y >^-c£ 
)ip B ii^jK©±£0D4c— 2>£ffizm-r2>mte><$- 

tPhmcWr&te.. it51B#- Fy >^^"*->«:Mtt»b'C 
[0017] s/c. ±iett^(ctec^r. iftiaigf*^- 
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[0 0 18] §P>tC, ffiSEJinilttaSKK. ButSSttS* 

n#»6fim-r 2 cxaitR £ <t k> w& v x <t «,». 

b-css-r 1 ©?#£fl*(&-r &x*i£ . msmmtm 
©?t?r^-rsxfi£. BMisdp^^iexcc. Huiami 

J: tflfl 2 ©31 £Sa?> S <fc *> ic «ftH ^rliS-r -5 IS 
H2©m^a«!)^**- F y >f r >**->*JBfiW--5Xe 

*»issr sxeii, Miaur 2 ©®*5Buiea^ffiF«g{cijt,i 

[0019] ^©^, mam i ©^^^js-t sii^. 

-rzi-m*. mi^i<Dffi&mim&mmmcfa^x. 
muZB 2 ©?t(c>ptj£ b rMiaaffiffirt-csfl o ii-r 

30 [0 02 0] HglBzg*)l«CuJ:i9lSfi£TS©^Sb 

c»„ ifc. tuia)iPHii^»)«^f5^-r.5x^*. suiass 
±«c^ i <Dim.m^mmt siii, B5iam 1 ©jmsm 
xtco. ^>i/x h ^mzmm-fzjmt . wrtex ^ 

nm&h. mm&i<Dm*Bi8.-irz>TM.z. mta^i© 

v9->^-rsctK.j:<omfu. Mie^2©^5:^-r 

•SXg^. HUiai^5 1 >^ r ^ h •>>'^)!a*JJ:C>*BUlB^2© 

mmmz . Miam 2 ©Tt^Suiam 2 ©^m©txmk: 

40 HJii-r^S-CXy^>^SC£{C c tOSI?f l/tfcj: 

[002 1 ] *^(c intf. lute^'- f y >^ - ^- 

•2 > c£fc<J:0. Fy>^^->*5— ^fS,K:-g< ji 
CEL. *>*^S^(Sl*5CMPXfICC*JW^W^l6l£ 

Mt>mm.£tiz>. ipfrhrt- f y >^^->^ff5fisr 
^ c £ tc j; 0 . mmw^ spcc jk^s s n *> mffl&tft 

tt. 7K^^^tt*'X©(gA^6P*a3n-£> < . 
50 [0 02 2] 
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2>¥m&mm4 o ©tg^^-r^ffis. s tern i im 6 
<D^mw^m.4: o©wffiH*^-r. «»j«cia7©iffHia 

*#1T5K, ¥ig(*igH4 OB? -f KMffcBU 2 

*jesRsnfcs i8tS4 litcMsntfeo. Mia? 

^ lrWHm.4 2 BttuiBS i S*£4 1 SffitC*jC>rj£ 

tfc««4 1 a^bist*. 

[0023] hmI 2 S i gt5±fCB. ffiUy ■< - A FHI: 
IB4 2*»J:Cflffi«[««4 1 A*a^J:^tC. SiO, , 
PSG, BPSGfCISM, feSOB^'UiJ-a* 
KibfcjR. #'HiK. W^SOG^OW«*e 

^Mct hwmmm* 3 , *nraisnr*j») : . mrie 
wmmm 43, *k BOTStttttttt 4 1 a zmtar 5 

^4 3, a#. «gH6©¥ffiia**I8l/3& 
VmA 3 l .«Wt9E©W*W84 3 lb iCj; *,3t«3n 

■5. 

[0024] ig7©flraE-ctt. «9fa®ra^M4 3, B 
x^f >yxh'^Aift5S i Ni4 3, tCiDMfc 
Husex^^>yx hv^-Jg4 3, ±(CB, »i]©apa 
4 3 , Jifll 3 ft & . 15 KSg© AR, JMMI 4 3 , 

b. mria^p B m^ja4 3 t ipisstc. sio, . ps 

G, BPSGf©ig,ffiiI. tbZWZV >\,*uti—# 

m&w)<Dmr$mmm4 3, isiw 

©T©i^>Wh^s)|4 3 i fc: Bhutan h 
i4 3,. 4^i?<fc 5 tcgiKBMffi«Mt4 3 , ©±£ffi£ 
SmT^^4 3 3 ,^)S3tl^„ B«fe^4 3 3 . 

BC u * £ U«W^©^(*^ £ - > 4 3 3 „ CC <fc 0 3m 3 

ft-s. -£©[£. Buia«ftii4 3 lb «H«fe«^^->4 

3 Jk tCM6 ! )(C3>ir^h-r5, 
[0025] ii«!£zSf*^-£->4 3, k ttffl9BJM]KfMI 
4 3 3 £|5l-E£WU fTGJII8lfUWR4 3 1 . x^ 
>^XF ? A143, «5J:CfJinttttfll43 ] B. HP.8 

«,ra®4 3iM-r^. 3 mMmmmmmm 

jg4 3±(CB. B«tS^»^-^->4 3 3b ?rM^J:^tC. 
SiO ! , PSG. BPSG?©iftffitI, *&(,>B 
7^*U*-5K>. Kfb**. *'J-/5K. #f£SOG 

fowittij; 0 & * ji rs mmm 4 4 , mmimmm 

4 t *«:titlui2^<*^-^->4 3 Jb ^a3T2.^>^i7 h 
?H4 4,.#. ^l36©¥iSS?:#ffSL^AS6tSBg-r^ 

<t 5 tc . Hute^^ieiag^g 4 1 © ft-HtMcft or. %m 
ffj&c. cfrbis?*r#te.&i$,£tix^z. Mian > 2? 

h m 4 4 » . B C u & i> t,>BWSg©2g{#i£ 4 4 , „ (C J: <0 5t 

[0 02 6] £<E>fC. tfuteJlP B m^4 4 l BX,f> 
h ^AiftiS i NI4 4, KlJ:«3?afc>ft. MIBx 
■??->yxt v a'I4 4 ; JiKB. ^©UPaia&if JH4 4 
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, A«t8i3ft3. mam<Dmrsmm!m4 4 , b. Mian 

ri%iI4 4, ilHlSlfC. SiO, . PSG. BPSG 

SR. iK'i-fSF, W»SOG9©*T«l6»BI«fc0ttS. 

3 MiaS0©JIRg.l&ISJIl4 4 3 te«tc;^©T©iv 
?>^X f- v^M4 4, VC\%m$tels%>? \~ ffi4 4 1 „£ 

stf j: -5 (csseamietiBt 4 4 , ©±£s * mm ? s m 

4 4 3t i)Wl&£tiZ. S6(C> ffiim4 4 1 AZC\i$>2> 

i,^twm(Dmw^^->4 4 Jb tcj:o^«3n^>. •€•© 

10 fig. ita!eag#M4 4 lb «Huia^>'^->4 4 3b (CJi^ 

[002 7 ] Bata^i*/^->4 4 Jb «BUf3)Bra«^JK 
44 3 £131— I?rfb. HEniaiifitKR4 4, . i»f 
>^h?^S4 4, ^^^4 4, ». MR 

«s»ai«jS4 4*«fisri. $64c. nirfaap^^fif 

j»4 4±(C«, jftfffi^i*A*->4 4 Jb €:S^«i:5«:. 
SiO. . PSG. BPSG^©^tSffi^M. 
7;U*D*-^>. 8Hfc**. #y^5K. WiSOG 
^©WtSte^Si J: 0 & £JBMttl*0t4 5 , HfimSMWHA 

20 §14 4, iH*{c«as*i-c45*). #tsesntet«i4 

5, ^<£imzS.mi*^2-->4 4 3b *mBi?Z^>2 2 

^.jr^ic, H?ieaiffliHiifS^g4 i©H^#cc?Sor. d$ 

if bM4 5 1 .«Cu*-5U«W^©3H*ii4 5 lb (Cj:0 

[002 8] 3 ^{C. B0iBJifa^i»M4 5 1 Bi-;f> 
Wh»yiift5SiNI45 ! (CiOiS^n. iiuiBx 
7f>^Fv^84 5, ±{C«. 8'J©JtRai&»J^4 5 

30 3 Aiitssn^. mnm<Dmm$&mm4 5 , ». mibji 

Mf6tUl4 5 1 £l^«tc> SiO, . PSG. BPSG 

5R. #U-f3F. ««SOG9O«itMfiHMJ:0ft-&. 

3 lWsBSII©®raite^ffil4 5 3 *s<fcO t 'e©T©x y 
?>^Xh7^i4 5, ULUmU^Z? bffi4 5,. 4 
dtr<t9{C«riEJBni6liei4 5 1 ©Ji^ffi4^ffi^?.}# 
453.* s ^tS3nS„ $?>«C, jtuiB^ 4 5 3 .63:Cu$>£ 
miW^©^^^->4 5 Jb «:J:0?SW3*T-5. •€•© 
fig. HulB«i*lg 4 5 1 „ BKTItSWi*^'! 5r - > 4 5 , „ iC&M 

40 6 { 3tC3>^^ 

[0029] m&m&'t * - > 4 5 3 - (iwriaara^jg 

4 5, £151— SiTiB)lH^»K4 5 , . x.y? 
>^Xh7Al45 ! *J<fcD : (lPfl1iteiitM4 5, ». SI8I 

ie»gtflijS4 5**fiS-ri. set*:. B(ria@PBmiS)R4 

5, 1KB. S i NJ:OfeS<S0IJg4 Bifi&tfLStiZ. 

frfrzmrsimmmg. 43. 4 4 *$ j: o'4 5 u ^ 
»iS«:*jc»rB. -c«A-ri*»^«fttt 
iiufa^t*St4 3 lb . 4 4„*^tt4 5„. * 
£(,>BVtt'-t$->4 3 3b . 4 4 Jb *-5t»B4 5 ,*ic£ 

50 0Pfl±sns o uttst. mrfe3S*M4 3, b . 4 
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4 lb . 45 lb . fcJ:D f zS^^->4 3 3fc . 44 3b , 4 
5 3b fcl\ *^ft*«lplSg^g4 0CD^-KU>^4 0A 

[00301 18 (A) -09 (D) H7 0f«ft 

»s4 0(Di8gxg*^-r o as (a) *#rar^cc. 
mettikM«t4 i A*s&&y * -jv vmmA 2 
sn/cs i wra 1 ±cc«. ®rai»»ig4 3, , sin 

g|55 1 AIT^U^ h^#->5 1 *>*ffJ/&Sft<5« S 
frffBU^ h^£~>5 1 BalBx-y 
^>Wh^Al4 3 2 #«BfS4rF7-/x?^> 
#Tg*|gfTU 8JIBara^J®4 3 J «4 3 3a 

[0 03 1 ] ^C0 8 (B) (OJM^C^Xm^ViyX 
hA^->5 1*iib, f#6*ifcflUB±CC. BuiB?»4 
3 3a ^K^m55 2 AWni/^Xh^->5 2£?fc 

IBSiNM4 3 2 i5J:Vnnt6ilK0l4 3 X SrF^-Yx? 
^>^C<£*)^£~~>^U 09 (C) CcScTflBS* 

[0032 ] ^tC, 09(D) ©XgtCfc^TB 9 
(C) <D*g3£_h&CCuJi5 3£*^*2y>y*Sl>tt 
Ifg^o^ffiCi^Ml, S6CCCMPXg*tfft9 
C<h&tcfc9, MiBSHi£itSia4 3, ±^6Cui534 
iitSo 3 6tcraa«:xe*«60iSrc<bCCj:0, 0 
7(Dfi|j£#f#6ftS. Ba'06<DTffi0£#0ftr<5CC x 
MfBSX^CD^i*:/^ £ - > 4 5 , b tem%zmmfcm&4 1 

o^a4 i Eicfe~z>x s mmmictei o Mm<D*iL-cs 

«SW^*8/zm<D*IL. *W-r*Wtt««+*, 
JfcSffJCCttO. 5MmOiiW t r^^lf^Sifif^o 

^->4 3 3b Wa'44 Jb ttMIBSJJt <D 
3l#^^->4 5 3b Ct^T&cS£^£<DK:*tU BJIB* 
BJB©3I#S4 4^«, ME*JJI0rott4 5 lb <c*t 
Lri£*Bt?^1f^c^ir& 0 *T»<D*tte4 3 lb 
«lUB<D3I»S4 5 lb «:WCC, Tftfe^lQffirS 

[0 03 3] JzQfttt&KCtt. HUlB2Sf*lt4 3 lt> . 44 

S5LcS«:i20' <z)ftS0r*r9ig3tt. Buses* 

4 1<£>£§®4 1 Etcaft^tCSiJ^fcipSWc^J, #J0. 
[0 03 4 ] C CD J: *) tmm<DJi- K 'J > ^ 4 0 A CC» 

or, 09 (D) coxnccfcc^rWfifaffiM4 1 eccw? 
^4 0 A^mimm^^m^^cimr^tf^w 
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fln£ft£ e *<d*ss % mriE^^ifyccii«E-r-5«*S4 

3 ab . 4 4 lh WO f 4 5 lb <DS*lCtt % *<Dm&WMC 

BBL, <<fc9«fflHCtt (L. 2 + L« 2 ) 1/2 ) K&g 
S3ft£fctf> % ii (a) , (B) tcfc^Scfc^tc. fi 

nci^ a ®m?Z>t. |»E^-F';>y«JB4 
0A*»fiSTS2»*IS4 3 Ib . 4 4 lb *5d:0 ? 4 5 lb <7>& 
*t*. *O^^S»*»lCr*JliaMB««»JB4 
10 3. 4 4*aWi4 5W0$!*Sft, *©«»H5t 

■[»2||«i«] HI 0«, **W©»23S»«6Cj:a* 

f*^^ 5 0 ttSfcKtftSS Ofc*»**i§B 4 0 <D—9E3&m-C 

[ 0 0 3 5 ] 0 1 0 «r#Jffi-rStt:. SiifBSXJf <D«£M 
£->4 5 3b «H«IE*«f*S«4 1C0SS4 1 
T\ ftSJWCCtt 1 0 am<D«L^ffi£EU SXSBcDBufB 

20 aw*fi4 5 lb tt. »e»*/^->*. mmm^tsu 

U r 4 4 Jb tt, «BB»±Jl©^^*-->4 5 Jb K:^PfT«: 

sffi-rsoccafu BuiB*r B incD#^M4 4 lb «. Bute 
ft±lo»t«4 5x b ccstbra!ffl-c)©BiftttK:«eE-r 

[0 03 6]<j;W^iat l»EaM*S4 3 lb . 4 4 
30 15 feJ:a f 4 5 lb <DS^«, WSWfC«6. 4/i. Oijifi 
g^LcS^90° ©fttterJBfflSft, #J0. 58/2 

?SL B *sWff3HS. C0>J:9ft#HB®^-PU>^4 
0AtC*tbr, 09 (D) CDXgtC*5C*TH0teJ8ffi4 1 

- F y >^4 0 A<c«l5EWS*|fiItiR&l^«:f'pfflT4 

i{$f4 3 atM 4 4 lb *5<fcO f 4 5 lb ©S^CCW. ^CDS 

^S^tiL, CC|^^n^/c«). 01 (A) . (B) CC 

-Fy>y«»4 0A*»JSEr4W*»4 3 lfci 44 lb 
fcJ:0'4 5 lb <DS^«. *©«**I"HB»*»JCc;r*IB 
HII&IUHKB4 3. 44*^>C^«45CCj:0^f#^n, 
^CO*Sm0 5 r«l8 L fc J: 5 a F 0 > ?<DtKm*£. 

[mzmmw] 01 i«. *«w©»3*is«c<:j:-5* 

50 ^16 0©»^fTIl^^ o fc/cU, f9 



n 

C 0 0 3 7 ] 0 1 1 *#it^tc, Bfri3S_blH5©2gft!i 

4 5 lb «. mzmt*'* mmmicit 8 u m©*g 

^W^-S^ttM^**. JfcSSWtCttO. 5Mm©0IW c 

•cy ynf ytcjia o . m&.m±m<Dm&'< $ - > 4 5 s „ 

»H?f5^S4 5 ll> tC?Sor. W^WfCtil OamCDifS 

usswcfctvck. Buis4>p B ie©«i*ii4 4 11> ii. guie 

-r . tut ztpfflm <Dmw>* % - > 4 4 , „ mi a* RfiJi © 
^S4 4 lb «c?9o-r^^-tf^{cji?SL. SfcmriBST 
JI(Digi$A£->4 3 3b &. 95fEfiTJl©^f*Si4 3 ls 

[0 0 3 8 ] iOm&lftiCt*. b5IB^S4 3,.. 44 

16 *5ctiy r 4 b ib <D&ns. mmtftiazQ. An. ©i£& 
ISLcSK120' ©ftge-cufoiisft. SfcfllB 

1 (im©*f§L. asfiffiStt-S. C©<fc*>&*i& 
j£<D#- F'/>2M0 AtCfctCT. 0 9 (D) ©X*1(C 
*jC>-Cb?IBSM4 1 E Kspfftt^rifilKHmitBPFfiSWfT 
fcfcft £ £ . MIS*/- KU>^40A (c WriwfafF^fa 

isW>?lcm(±?Zm&m.4 3 l >, 4 4 lb *iJ:0'4 5 tb 

(a) , <B) ictsv m^mmict>tc-z>xm 

WfitS- F 'J ^©SlX^fafCfp/ST-SC i*s&l>. & 
SlT S £ . MIB*'- F U > i£ 4 0 A ^rtSfiK-r S^Hf* 
114 3 lb . 4 4, b *JJ:0'4 5 lb ©S*tt. ^©63^(6] 

m&zmfoT2>mr$mmmffiik4: 3. 44$>st,>»4 5 

{*^S7 0 \m 1 0©*iftgg5 0 <d— sq&w-c* 

[00391012 £#jrgT-2>fc:, H?iaS±g|5©iH*:|f 
45 n B, BulBilf*^ - *-;^. HMfftfttt8 u m<om 
*Wt5OTW4> «iWtC»0. 5/xm©ipIW c 
■r*efl5i&K(Cj£SEU Mte«Lh»©^^'^->4 5 lb 
WHUfB^H4 5 11 ,«:?S^-C t A^M(C«1 0tfmO*s 

, b t3\ B(rfe«±H©^»ii4 5 11 ,cc^uriMti-ctg^ 
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&„ cnK#ot, mifa4iiffl)i©^f*^^->4 4 Jt> ^ 

IWB««in»©i»»fi4 4 lb lt^T^&t*K:SffiU 
[0 04 0] ifJft^Kti, iuiB®f*H4 3, b . 4 4 

..fc-jctM 5, „©£*«, mmmicicte. 4 m. ©ma 

fi3«CC9 0* <Dftg0r»T*3JI3n, SfcMfBSOil 
fct, >T . BUiBiif*^' Z - XDffJMSP £ ©&SJ&C 
10 «. ltfmCDigL, C©«fc5tt*tift© 
#- Fy>^4 0 ACcSstO-C. 19 (D) CDXIfiCfcC^ 
rH?l3«ffi4 1 E{C^7^c^(fi]tC{k^^«We/!)SfT>5:*5 

ft z> t . h?ib*'- f u > ^ 4 o a ic ttffismmftfa t m. 
*r^Kfpffl-r-z>ir>*^Entti$ft-5>„ ^(omm. mm># 

yiflcM&fZmte&A: 3 lb . 4 4 lb *sJ;t>'4 5 lb ©S 

(a), (b) (cw^i^ii, m>&mict>tc-o-a& 
t}i}Hj- f > wmWifat'Cftm? s c i *s^u. & 

20 ff^i, fluIB^/- FU>^tg®4 0A^«fiST^i* 
14 3 1B , 4 4 lb *>ctO'4 5 lb <D§^tt. -e-©S^l6] 
4|WB**fl&r4Jllffl«6»iM«fi4 3. 44*-2,mJ4 5 
(C«t D^^ft. ^SI5T-pj3lfcJ;^^*'- F 

[0 04 1 ] JiLh. ^BJ^rSf S bt^HM^CCOli-Ci^ 
[0 04 2] 

-t£C<!:K:J:rK F >^ #frCCg< 

pggi*i0iS$ft4 o iPfr^ii- F 'J >£0<#->£J&iS 

«. 7K^^14*'X©gA^e»KS3ft-5„ 
[0S©ffi#^mHJ] 

[Hi] (a) , (B) ii. ee*©*'- f ';>y«a* 
40 Tn-r^sa-c^s. 

[0 2] fit*©*'- f > ^iS^^-riKSHr*^., 

[03] fi£3fe©CMPXIi^-r0-C*)4 o 

[04] ae3tw>cMPxg*«c*swswafaii©ta«iaK 
^*>K-r0-c*s. 

[05] CMPIl©^*- F 'jy^C^t^ai 

[0 6 ] *mn<»m i j:*5|£aw*3sstc*iws 

F';>yi«j£*7n-r¥ffi0-C*3. 
[0 7] *%Bfl©^ 1 S^Sfe^tc J: S^ijgttt^accfcWS 

50 f v>ifmm*7frrwima-v*>&. 
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ims] (a) , (b> i* % #§zw<Dmimmmcj:z> 

[09] (C) , (D) tt % *»IS<D»1H*«CCJ:S 

[010] *«K©m2HifiWCcJ:-5*«l*Siaec*5W 
F y >^M^t¥Iit^^ 

F y >^«js*7n-r¥ffiHr*^. 

[012] *«W©»4|li6WtC<fc-2>*aS:(4:SISCC*jW 

f y >^flBg*s*-r™ara*. 

1 0 >) 

1 1, 4 0. 50. 60 *»tt»g 2 
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* 1 2 Fy>y*fi 

2 1.41 

2 1 A. 4 1 E ttlMMI 

2 2. 4 2 7-r-^FBMbK 

2 3. 2 4. 2 5. 4 3, . 4 4, . 45, , 43, , 

44, , 45 3 mm&mm 

23 A, 24B, 2 5 B rj>*^ h7f 

23 B. 24 C. 25C mttm. 
(2 3B) . TiNl 

10 2 4 A. 2 5 A. 26 A 
2 6 

4 1 E ass® 

43, t 44, . 45 2 x^>nF';^* 
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